Abstract-We have investigated the transport properties of eight individual bicrystals in melt textured YBa,Cu,O, in low and high fields at 4K and 77K. Bicrystals were cut from samples produced by the melt texture process with 10% and 20% added Y,BaCuO,. Misorientations between the crystals were determined by pole figure analysis, backscatter channeling patterns and light microscopy. The bicrystals exhibited a wide range of misorientations in both the ab planes and c axis direction and all boundaries were high angle. Contrary to many reported expectations for melt textured materials, all of the grain boundaries were weakly coupled. However, the strength of the coupling vaned with misorientation angle and a weaker field dependence of J, was observed in the samples with lower misorientation angle and lower grain boundary resistivity.
I. INTRODUCTION
The exact role that high angle grain boundaries (HAGB) play in current transport in polycrystalline YBa,Cu,O,, (123) is still not clear. One view is that grain boundaries with misorientation angles (0) > 5-10' (i.e. HAGB) are inherently weak linked due to the intrinsic sensitivity of superconductivity in these materials to small scale disorder. Strong evidence for this view was presented in the thin film studies of Dimos et al. [l] Our own experiments on flux grown bicrystals support the overall nature of these findings, but we have also observed that some HAGB are strongly coupled [2, 3] . Babcock et a1. [2] and Eom et a1. [4] established that certain, approximately 90"
[loo], grain boundaries are free from such weak link behavior, and have Jc(B) dependencies akin to single crystals. Larbalestier et a1. [3] showed that grain boundaries in e[OOl] flux grown bicrystals can be weak-link free for 8 values up to 22" e [OOl] . They also reported that the J,(B) characteristics of some HAGB were sensitive to extended oxygenation anneals. This aspect has been studied extensively by Moeckly et a1. [5] The goal of this work was to investigate high angle grain boundaries in Melt Textured (MT) 123. One purpose of melt texturing [6-81 was to improve J, by creating large, welloriented grains (which contain significant amounts of an insulating second phase, Y,BaCuO, (211)) separated by low angle grain boundaries. Many authors [7-91 have reported significant transport current densities (>104A/cm2 at 77K) within the individual MT grains. There has also been some suggestion that melt-textured HAGB are not necessarily detrimental to the passage of large critical current densities [10, 11] and that deliberately added 211 may clean such grain boundaries, thus promoting better coupling [ 121. Evidence, however, on this point [12-151 has been conflicting. The crystallographic misorientation is represented by the two angles shown in Fig. 1 . y is the angle subtended by the c-axes of crystals 1 and 2. p is the angle formed by the b(a) axis of crystal 1 and the projection of the b(a) axis of crystal 2 onto the (001) plane of crystal 1. Thus, y describes the "kink angle" formed by the high conductivity copper oxide planes at the boundary. p then descriies the remaining component of the misorientation relationship. This description is used rather than the standard (common axis, angle) pair description because it is believed to illustrate the important physical features of the misorientation relationship more directly. Fig. 2 and Table 1 show that all samples had linear, metallic normal state behavior with TC(R=0)=89-91K, except for sample MB4B.1, which had a grain boundary T, of only 48K. A small breadth to the transition frequently was observed (see inset to Fig. 2 ) which we attriiute to the boundary. The V-I traces were Josephson-like at low fields (Fig. 3) , showing an abrupt transition behavior, rather than exhibiting the rounded behavior of flux flow observed in fully coupled boundaries [2, 3] (Fig. 6 ) the shapes of the high field curves of both types of samples are similar and all bicrystals appear to have a plateau-like characteristic between -1 and TT. In all cases the samples having lower misorientation tended to have the higher J, a weaker field dependence and a smaller grain boundary resistivity.
IV. DISCUSSION
In the present experiments we selected 8 HAGB from MT samples and searched for strong-coupled behavior across the grain boundaries. We did not find such behavior. The V-I characteristics and the field sensitivity are both more characteristic of Josephson-coupled than strongly-coupled boundaries. 
